Vitrification of posterior corneal lamellae.
Cryopreservation of corneas has not yet been established as a routine method. Unsatisfactory experimental results with conventional techniques prompted us to explore the possibilities of vitrification. The aim of the present study was to optimize the heat exchange between the corneal tissue and cooling medium by reducing the corneal tissue volume and using a suitable sample container. A further objective was to promote vitrification by developing a new device for rapid cooling to -140 degrees C, just below the vitrification temperature of the cryopreservation medium. Experiments were done using posterior lamellar discs from pig corneas with a diameter of 7.5 mm and a thickness of 250-350 microm. The volume of tissue to be vitrified was 88% lower with posterior corneal lamellae than with the previously used corneoscleral discs. A very thin-walled (0.05 mm), teflon-coated bag served as the sample container. Immersed in only 0.1 ml of the vitrification solution VS41a, the lamellae were cooled to a final storage temperature of -196 degrees C. After warming and organ-culturing for 24h, the endothelium was stained with trypan blue and alizarin red, to determine cell viability. Vitrification of corneal lamellae without apparent ice formation or cracking of the specimen was achieved. Despite the successful vitrification, only a maximum of 10% of the endothelial cells was vital after warming. Thus, the toxicity of the cryoprotective agents and the devitrification that occurred during the heating process require further optimization of the method.